Peste des petits ruminants (PPR) is a disease of economic and veterinary importance leading to considerable economic losses. PPR affects small domestic and wild ruminants. Sheep and goats are the natural hosts of PPR but cattle, pigs, African buffaloes and camels are also affected by the PPR virus. Clinical signs seen are mainly fever, mucopurulent nasal and ocular discharges, cough, dyspnoea, gastroenteritis leading to severe diarrhoea. The post mortem lesions seen are congested lungs, congestion of gastrointestinal tract, especially the discontinuous streaks of congestion, which is referred to as Zebra stripes or Zebra markings, oedematous and congested retropharyngeal and mesenteric lymph nodes, linear haemorrhages in the intestinal mucosa and splenomegaly. PPR infection is characterized by a rise in packed cell volume (PCV), increase in haemoglobin concentration (HbC), leukopenia with lymphopenia. The serum alkaline phosphatase, alanine aminotransferase and aspartate aminotransferase activities are elevated, blood urea nitrogen and creatinine concentrations are also elevated. The disease is also characterized by disseminated intravascular coagulopathy (DIC) evidenced by prolonged prothrombin time (PT), prolonged activated thromboplastin time (APTT), thrombocytopenia, and hypofibrinogenemia. In PPR infection, serum biomarkers of oxidative stress such as vitamins A, C, E and glutathione activity decreases while serum catalase, superoxide dismutase, glutathione reductase and xanthine oxidase increase. Diagnostic techniques include histopathology, virus isolation, immunocapture enzyme-linked immunosorbent assay (icELISA), Competitive Enzyme Linked Imunnosorbent Assay (cELISA) and Combined Indirect ELISA (CI-ELISA) agar gel immunodiffusion, real-time polymerase chain reaction (RT-PCR), reverse transcription-loop mediated isothermal amplification assay (RT-LAMP), Luciferase immunoprecipitation system (LIPS) and immunohistochemistry. Therefore, this review focused on the aetiology, epidemiology, pathology, immunology, and disease status in Africa, diagnosis, control, prevention, treatment and control of this disease.
Introduction
Peste des petits ruminants (PPR) is an acute, highly contagious and devastating disease of small ruminants which leads to high morbidity and case fatality thereby resulting in withering economic consequences to the livestock industry (Soltan and Abd-Eldaim, 2014; Kumar et al., 2017) . This disease has devastating effects and produces significant socioeconomic impact (Torsson et al., 2016) . These small ruminants play an important role in the food production chain of developing countries (Mbyuzi et al., 2014) . Small ruminant production is an important economic enterprise in developing countries, especially in the humid tropics (Boyazoglu et al., 2005) and considering the importance of sheep and goats in the livelihood of the poor and marginal farmers in the African and Asian continents, PPR is therefore a critical concern for food (Muthuchelvan et al., 2014) but this is not always the case; cattle and pigs can be infected sub-clinically by experimental infections (Taylor, 1984; Chowdhury et al., 2014) .
Pathology

Pathogenicity
All viruses within the order Mononegavirales contain a negative-sense single-stranded RNA genome that consists of six open reading frames which encodes six structural and two non-structural proteins. The nucleocapsid (N), phosphoprotein (P) and large polymerase protein (L), in tandem with the viral RNA, form the ribonucleoprotein complex (RNP). The matrix (M) protein forms a link between the RNP and the host cell derived plasma membrane, covered evenly with distinctive spikes of the viral glycoproteins, the haemagglutinin (H) and fusion proteins (F). The interaction between the H and F proteins regulates the virus entry into a host cell (Buczkowski et al., 2014) . In the pathogenicity of this virus, Lymph nodes, other lymphoid tissues and digestive tract organs were the predominant sites of virus replication (Troung et al., 2014) .
Clinical signs
Morbidity and mortality rates can be as high as 80-100% in herds. Nonetheless, in endemic areas, morbidity and mortality range between 10 and 100% where previous immunity, age and species of infected animal define the severity of the resultant outcome (Torrson et al., 2016) .
Clinical signs associated with PPR are severe pyrexia (40-41 °C), followed by mucopurulent nasal and ocular discharges ( Fig. 1) , cough, dyspnoea, erosive and necrotic stomatitis ( Fig. 2) with sores in the mouth, gastroenteritis, this ultimately leading to diarrhoea (Fig. 3) , conjunctivitis, constipation. These painful sores in the oral mucous membranes prevent the animal from eating and, in synergy with the watery diarrhoea, leads to severe dehydration. This can result in the death of the animal within 10-12 days after the onset of pyrexia (Soltan and Abd-Eldaim, 2014; Sevit and Sait, 2015; Berguido et al., 2016; Torrson et al., 2016; Ugochukwu et al., 2017) . There are also respiratory signs which include dyspnoea and coughing (AU-IBAR, 2014) .
Necropsy findings
The pathology of PPR is characterized by retrogressive and necrotic changes in lymphoid tissues and epithelial cells of gastrointestinal and respiratory systems (Balamurugan et al., 2014) . Gross necropsy findings include congested lungs (especially affecting the cranial lobes), congestion of gastrointestinal tract and nasal sinuses, oedematous, congested retropharyngeal and mesenteric lymph nodes, linear haemorrhages in the intestinal mucosa and splenomegaly (Kumar et al., 2004; Torrson et al., 2016) . Clinical signs can be very similar to, and sometimes confused with other small ruminant diseases. Moreover, secondary bacterial infections can also escalate clinical signs, making PPR a disease difficult to diagnose under field conditions (Torrson et al., 2016) .
Gross examination of respiratory tract reveals the following findings: frothy exudates and haemorrhages in security and poverty alleviation (Kumar et al., 2014) . The affected sheep and goats are mostly owned by poor and vulnerable members of the human population of these areas (Muthuchelvan et al., 2014; Torsson et al., 2016) . Peste des petits ruminants virus (PPRV) is the causative agent of this disease that affects small domestic and wild ruminants (Libeau et al., 2014; Torrson et al., 2016) . It is prevalent in West Africa and the Middle East (Shaila et al., 1996) . Sheep and goats are the natural hosts of PPR (Sevit and Sait, 2015) . Cattle and pigs can also be infected with the virus, although they are not susceptible to clinical disease (Anderson and McKay, 1994; Sevit and Sait, 2015) . African buffaloes and camels can also be infected (Albina et al., 2013) . Due to its high mortality and morbidity rate, PPR is responsible for severe economic losses in the countries where it is endemic (Libeau et al., 2014) .
Aetiology
The virus belongs to the genus Morbillivirus in the family Paramyxoviridae alongside measles virus, canine distemper virus, phocine distemper virus, cetacean morbillivirus, the newly discovered feline Morbillivirus and the recently eradicated rinderpest virus (Kumar et al., 2014; Torrson et al., 2016; Ugochukwu et al., 2018) . In 1979, it was classified as the fourth member of the Morbillivirus genus (Buczkowski et al., 2014) . The virus exists as single serotype, which is grouped into four distinct lineages (I, II, III, and IV) based on sequence comparison of small sequences of F gene (Shaila et al., 1996) or N gene (Kwiatek et al., 2007) . All four lineages have been detected recently in Africa whilst only lineage IV is circulating across Asia (Banyard et al., 2010; Parida et al., 2015) . Lineages I and II have been found exclusively in West Africa and lineage I has not been reported since 1994, whereas lineage II is circulating in Western and Central Africa (Libeau et al., 2014) . Lineage III is restricted to East Africa and Middle East and southern India (Muthuchelvan et al., 2014) . Lineage IV is found in Turkey the Middle East, South Asia and China (Dhar et al., 2002; Banyard et al., 2010; Kwiatek et al., 2011 , Li et al., 2016 .
Epidemiology
Peste des petits ruminants have been reported in SubSaharan Africa, North Africa, South and Central Asia, the Middle-East, Near East, and Far East Asia. (Dhar et al., 2002; Banyard et al., 2010; Albina et al., 2013; Libeau et al., 2014; Wang et al., 2015) . The disease is currently circulating in Asian and African countries, creating enormous health problems in small ruminant populations . More than one billion sheep and goats worldwide are at risk (Albina et al., 2013) . Sporadic outbreaks of PPR have been reported in both the Anatolia (Asian Turkey) and Thrace (European Turkey) parts of Turkey since it was first officially reported in 1999 (OIE, 1999; Ozkul et al., 2002; Albina et al., 2013; Sevik, 2014) . Peste des petits ruminants virus is transmitted through inhalation and direct contact with ocular/nasal secretions, faeces, contaminated water and feeds (Saliki et al., 1993) . Severity of the disease is more in goats than sheep 13 tracheal mucosa, emphysema, varying degrees of congestion ( Fig. 4) , haemorrhages and red hepatization were observed in the lungs (Chowdhury et al., 2014; Ugochukwu et al., 2018) . Whereas in the digestive tract specifically, in the intestines, there is hyperemia (Fig. 5 ) and haemorrhagic strips were found on mucosal surface of caecum, sometimes, with raised nodules (Chowdhury et al., 2014) but specifically, in the posterior part of colon and rectum, there were discontinuous streaks of congestion ("Zebra" stripes or "Zebra markings") on the mucosal folds as shown in Fig. 6 ( Balamurugan et al., 2014; Ugochukwu et al., 2018) . There are also erosions in the abomasum, duodenum, ileum and large intestines (AU-IBAR, 2014). Spleen shows characteristics lesions of splenomegaly and oedema (Patel et al., 2017) . According to Chowdhury et al. (2014) , the lymph nodes especially those of the mesentery will be severely oedematous, congested and enlarged. Additionally, in PPR cases, there could be haemorrhages on the surface of the liver, presence of serosengunious fluid in pericardial sac of heart and minor haemorrhages on cortico -medullary junction of kidney (Patel et al., 2017) . Carcass of the animals that had PPR infection will shows signs of emaciation and soiled hindquarters with soft and watery faeces, eyes and nose containing crusty discharges, necrotic or orf-like lesions in the lips ( Fig. 6 ) (Ugochukwu et al., 2017) , gums, cheeks and ventral surface of tongue (AU-IBAR, 2014).
Histopathological findings
Histopathological examination of lungs shows alveolar dilatation, emphysema, thickening of alveolar septa and infiltration of mononuclear cells ( Fig. 8) (Ezeasor, 2012; Maina et al., 2015a; Patel et al., 2017) , eosinophilic intracytoplasmic inclusion body and interstitial pneumonia evident with serous exudation. There are exudates in bronchioles, necrosis and sloughing of bronchial epithelium.
Syncytial cells and eosinophilic intracytoplasmic inclusion body is also a constant finding in bronchial epithelial cells (Kul et al., 2007; Saglam and Temur, 2009; Patel et al., 2017) . In trachea, degeneration and cystic lesions in tracheal gland and infiltration of mononuclear inflammatory cells in tracheal sub-mucosa are observed. In intestine, atrophic villi with partial denudation of epithelial lining and intense diffusion of mononuclear cells in the lamina propria and sub-mucosa necrosis of epithelium/crypts, haemorrhages and infiltration of mononuclear cells into submucosa with sever loss of intestinal villi are common findings (Fig. 6 ) (Aktas et al., 2011; Chowdhury et al., 2014; Maina et al., 2015a , Patel et al., 2017 . Loss of intestinal villi might be due to the epitheliotropic nature of PPR virus (Maina et al., 2015a) . This may lead to necrosis of epithelial layer of villi (Patel et al., 2015) . Spleen and lymph node will show haemorrhages and depletion of lymphoid cell in cortex and medullary cords (Fig. 9) (Maina et al., 2015b; Patel et al., 2017) . Evident lymphoid cell depletion is observed in cortex and medullary cords of spleen and lymph node (Patel et al., 2017) , and in the Peyer's patches ( Fig. 10) (Ezeasor, 2012; Chowdhury et al., 2014) . This depletion might be due to the severe lymphocytolysis in lymphoid tissues caused by the PPR virus (Kul et al., 2007) .
In PPR infections, liver shows lesions of degeneration, sinusoidal congestion and infiltration of mononuclear cells in the inter-sinusoidal space (Patel et al., 2017) . In the kidney, degenerative changes are accompanied by desquamation of epithelium lining of tubules, haemorrhages, mild glomerular atrophy and interstitial nephritis (Patel et al., 2017) . While mild pathological changes are observed in the heart such as congestion, haemorrhages, degenerative changes, infiltration of mononuclear cells and focal area of necrosis (Jagtap et al., 2012; Patel et al., 2017) . . Also, notice the alveoli filled with cellular infiltrates (star). H&E × 100 (Ezeasor, 2012) Immunohistochemical findings Specific immune-histochemical staining was characterized by a diffuse red granular reaction in the cytoplasm and nucleus. Specifically, the PPR virus antigens are localized in the cytoplasm and nuclei of alveolar and bronchiolar epithelia, alveolar macrophages, syncytial cells of the lungs, labial, intestinal, and bronchiolar epithelial cells, the lymphoid (intact and necrotic) and reticular cells in lymphoid organs (Kumar et al., 2004; Chowdhury et al., 2014) .
Haematology and serum biochemical findings
Peste des petits ruminants infection in goats can lead to marked suppression of host immune response accompanied by severe leukopenia due to lymphopenia, which may increase the incidence and severity of other diseases (Rajak et al., 2005) . PPR infection in goats is characterized by an increase in packed cell volume (PCV), an increase in the haemoglobin concentration (HbC), neutrophilia and lymphopenia (Aytekin et al., 2011; Das et al., 2015; Maina et al., 2015; Ugochukwu et al., 2018) . A marked neutrophilia is usually due to combined effect of the virus and stress (Kataria and Kataria, 2004) . These increases in erythrocytic parameters are probably due to haemoconcentration which develops because of diarrhoea in the later stages of PPR infection in small ruminants (Rossiter, 2004; Ugochukwu, 2011) . The serum alkaline phosphatase, alanine aminotransferase and asparate aminotransferase are elevated (Sahinduran et al., 2012) . Blood urea nitrogen and creatinine concentrations are also elevated (Sahinduran et al., 2012) . The disease is also characterized by disseminated intravascular coagulopathy (DIC) evidenced by prolonged prothrombin time (PT), prolonged activated thromboplastin time (APTT), thrombocytopenia, and hypofibrinogenemia (Sahinduran et al., 2012) . Serum biomarkers of oxidative stress such as vitamins A, C, E and glutathione activity decreases while serum catalase, superoxide dismutase, glutathione reductase and xanthine oxidase increase in PPR infection in sheep (Kataria and Kataria, 2012) . Increased plasma malondialdehyde have also been reported in Black Bengal goats (Kumar et al., 2018) Immunology Virus transmission occurs mainly by direct contact and the PPR virus does not survive for long outside the host. The infectious period is short, and animals do not become carriers, either dying or recovering with subsequent lifelong immunity (Mariner et al., 2016) . PPRV is highly immunosuppressive, but the host immune responses against vaccine and infection can mount an effective immunity to PPRV mediated by both cellular and humoral immunity. The T-and B-cell epitopes have been identified against nucleocapsid and haemagglutination-neuraminidase proteins, which provide a foundation for understanding the nature of immunity against PPRV and for the development of assays for epidemiology and disease surveillance (Munir et al., 2013) .
PPRV causes marked immunosuppression as evidenced by leukopenia, lymphopenia, and reduced early antibody response to both specific and nonspecific antigen. These observations are predominant particularly during acute phase of disease usually 4-10 days post-infection. On the other hand, the virus can induce only a transient lymphopenia without significantly affecting the immune response to nonspecific antigen or to itself during this postinfection period (Rajak et al., 2006) . In morbilliviruses, the surface glycoproteins, H and F are highly immunogenic and confer protective immunity. PPRV is antigenically closely related to RPV and antibodies against PPRV are both crossneutralising and cross-protective (Taylor, 1979; Balamurugan et al., 2014) . To eliminate the virus, it would be far more effective to identify the pockets of endemicity responsible for virus persistence and create high levels of vaccination immunity in these defined populations, as was done in the final stages of RP eradication (Mariner et al., 2016) Disease status in Africa PPR is endemic in most parts of Africa -East, Central and West Africa being the endemic foci with about 56% of countries in Africa affected by PPR. This disease is posing risk of spread towards South with case reports in Democratic Republic of Congo (DRC) in 2005, Tanzania (Ezeasor, 2012) in 2008 and Zambia in the year 2010 becoming the recently infected countries in the region. PPRV is endemic in East Africa. This is evidenced by the detection of antibodies to PPRV in Kenya in the years 1999 and 2009 , Uganda (2005 and 2007 . PPRV isolates belonging to lineage III have been characterized in Sudan (2000), Uganda (2007) , and most recently in Tanzania in the years 2008 and 2010. Lineage IV PPRV have also been isolated from the Sudan in 2000 , 2004 , 2008 and 2009 (Banyard et al., 2010 Khalafalla et al., 2010) .
PPR was officially confirmed in domestic animals in the Ngorongoro district of Tanzania in 2008 (reference). It is now considered to be endemic in the domestic sheep and goat populations throughout Tanzania, but restricted to one or more areas in the small ruminant wildlife population (Torrson et al., 2016) . PPRV has been diagnosed in some countries of Central Africa. These include Central African Republic (CAR) in the years 1999 , 2005 , Congo (2006 , Chad (1999 ), Cameroon (2009 (Awa et al., 2000) and Gabon (2007) (Banyard et al., 2010) . Phylogenetic analysis has shown that lineage IV viruses are circulating across Central Africa. A first occurrence was reported in Cabinda, Angola in October 2012 (Banyard et al., 2010 ). An unexpected increase in morbidity and mortality of PPR was reported by DRC in January 2012 (Domenech, 2013) Egyptian veterinary medical authorities stated that Egypt is free from PPRV, and Egypt was officially free of PPR according to the OIE until the outbreaks at sheep farms in Ismailia and Cairo provinces in 2012 (OIE, 2012) however, Soltan and Abd-Eldaim (2014) , reported an emergence of peste des petits ruminants virus lineage IV in Ismailia Province, Egypt. PPR is believed to be endemic across much of West Africa. A number of West African countries have experienced significant outbreaks of PPRV. PPR cases has been reported severally in Nigeria even as recent as 2017 (Omeh et al., 2017 , Ugochukwu et al., 2018 .
PPR has also shown incursion to the Maghreb regionAlgeria being the most recently affected country in the region (2011) -Tunisia reported fresh outbreaks in 2010 (FAO/OIE, 2012) with reoccurring outbreaks in Libya (Ayari-Fakhfakh et al., 2011; Sghaier et al., 2014) , Algeria (De Nardi et al., 2012; Kardjadj et al., 2015) , Morocco (Muniraju et al., 2013; Fakri et al., 2016) Mauritania, and the Western Sahara (Baazizi et al., 2017) . continuous circulation of the virus in the Maghreb region of North Africa and its recent move towards the Northern part of Algeria and Morocco approaching Gibraltar and the extensive trade links with Europe (Spain, France and Italy), this poses increased risk of introduction of PPR to Europe and it is a huge concern (Baazizi et al., 2017) .
Diagnosis
Field diagnosis of PPR involves clinical diagnosis, however, post-mortem findings could aid in diagnosis (AU-IBAR, 2014). There are also current methods for detecting PPRVs, including virus isolation, immune-chromatographic pen side test, immune-capture enzyme-linked immunosorbent assay (icELISA) and agar gel immunodiffusion, these are time-consuming. Several methods for detecting the genome with high sensitivity and specificity, such as RT-PCR, real-time RT-PCR and reverse transcription-loop mediated isothermal amplification assay (RT-LAMP), which has such an intrinsic potential for point of care diagnosis have been recently extensively used for laboratory diagnosis of PPRV infections (Bao et al., 2008; Batten et al., 2011; Couacy-Hymann et al., 2002; Li et al., 2010 Baron et al., 2016 Ashraf et al., 2017) .
The following methods have been used with varying successes in the diagnosis of PPR; Luciferase Immunoprecipitation system (LIPS) (Berguido et al., 2016) , competitive Enzyme Linked Imunnosorbent Assay (cELISA) and Combined Indirect ELISA (CI-ELISA) (Yousuf et al., 2015; Berguido et al., 2016; Ugochukwu et al., 2017) . cELISA is based on serum antibody competition against a monoclonal anti-body targeting the nucleoprotein of PPRV (Libeau et al., 1995; Berguido et al., 2016) . Virus isolation methods could also be used which involves observation of cytopathic effect on tissue cultures (lymph nodes, lungs, spleen, liver, whole blood and swabs) (Adombi et al., 2011; AU-IBAR, 2014) .
Differential diagnosis
Historically, PPRV has often been confused with the closely related Rinderpest virus (Banyard et al., 2010) but due to the respiratory signs which characterize this disease, it could also be confused for contagious caprine pleuropneumonia (CCPP), pasteurellosis or Mannheimiosis. The last two can also be a secondary complication of Peste des petits ruminants. Bluetongue, contagious ecthyma, foot and mouth disease, mineral poisoning are also differential diagnosis due to the oral lesions they present which is similar to the one produced by PPR (Domenech, 2013) .
Control
Control measures include strict quarantine and control of animal movements. Quarantine of newly purchased or newly arriving goats/sheep for at least 2-3 weeks to ascertain their health status and the source of any new animal(s) brought into the flock. Migratory flocks are threat to local sheep and goat therefore contact should be avoided (Balamurugan et al., 2014) . Effective cleaning and disinfection of contaminated areas of all premises with disinfectants including fences, equipment and clothing is necessary. Dead animals/carcases should be burnt/ buried deeply. Monitor animals closely and frequently for any developing clinical signs of disease and isolate sick animals from the flock. Veterinarians should be contacted immediately to examine sick animals in the herd/flock. Administration of a live-attenuated vaccine should be done to confer strong immunity to the herd Balamurugan et al., 2014) . It is important to use separate facilities and staff to handle isolated animals, educate and train the employees about PPR and its clinical signs and the monitoring of wild and captive animals, especially those in contact with sheep and goats (Balamurugan et al., 2014) .
Current control of the disease as earlier mentioned include administration of a live-attenuated vaccine, the maintenance of cold chain for vaccine efficacy has proven difficult especially in subtropical countries where power to prevent secondary bacterial infections and anti-diarrhoeal medicines has been practiced with supportive therapy (Bcomplex and Dextrose saline) for 5-7 days, which may be useful to reduce the severity of the disease. Treatment and management of clinical cases of PPR or in the event of outbreaks in sheep and goats is necessary in order to minimize the economic losses to farmers (Balamurugan et al., 2014; Ugochukwu et al., 2017) .
Conclusions
Peste des Petits Ruminants is a devastating disease of small ruminants with its attendant enormous economic impact. This disease is endemic in Africa and Asia, and it is estimated that about 1 billion sheep and goats are at risk. It is important as one the most studied and researched virus of small ruminants, that we have a better understanding of the aetiology, lineages and transmission modes of this deadly virus. In addition to the aforementioned, this review helped throw light on the most recent information on the pathogenicity, macroscopic and microscopic pathology, haematological and serum biochemical findings associated with this disease, immunohistochemical findings, immunology, diagnosis, differential diagnosis, the prevention, treatment and control of this virus.
supply is not so regular . However, a thermostable live-attenuated conventional or recombinant vaccine is a way to avoid cold chain-associated problems in tropical and subtropical countries . The control of PPR in these regions could significantly contribute to poverty alleviation, therefore, the Office International des Epizooties (OIE) and Food and Agricultural Organization (FAO) have targeted the control and eradication of PPR by 2030 as a priority (Baazizi et al., 2017; Kumar et al., 2017) , although the deadline for eradication was initially 2015 according to Ashraf et al. (2015) . PPR can now be controlled by focused vaccinations in high-risk populations of sheep and goats, followed by mass vaccination campaigns. Mass vaccination of sheep and goats in endemic countries might be a pragmatic approach to control PPR and has been the main method of control Sevik and Sait, 2015) . These campaigns must achieve high levels of herd immunity (70% to 80%) to block the epidemic cycle of the virus (Singh, 2011) . Mass vaccination with vaccine based on lineage II PPRV Nigeria 75/1 has being implemented routinely as a major control strategy in China (Wang et al., 2015) . For countries considered as free from PPR, the best control measure will be test and slaughter of infected population to maintain the free status (Soltan and Abd-Eldaim, 2014) .
Prevention
The impact of morbilliviruses on both human and animal populations is well documented in the history of mankind. Indeed, prior to the development of vaccines for these diseases, morbilliviruses plagued both humans and their livestock (Buczkowski et al., 2014) . For many years the tissue culture rinderpest vaccine (TCRV) was used effectively to protect sheep and goats from PPRV with the cross-neutralising antibody response affording protection for at least 12 months (Buczkowski et al., 2014) . However, the need to stop vaccinating animals with the TCRV during the rinderpest eradication meant that a homologous PPRV vaccine, Nigeria 75/1, was required (Buczkowski et al., 2014) . This vaccine was generated by serial passages of a virulent PPRV strain in cell culture (Buczkowski et al., 2014) and was reported to be able to protect goats and sheep from challenge with wild-type PPRV isolates for at least 3 years post-vaccination Buczkowski et al., 2014) . The existence of only one serotype of PPRV means that this vaccine protects against challenge with viruses from all four PPRV lineages. Currently, several PPRV vaccines are licensed alongside the Nigeria 75/1 vaccine, with live attenuated Sungri/ 96, Arasur/ 87 and Coimbatore/ 97 vaccines being used in India .
Treatment
Since PPR is a viral disease, there is no specific treatment for this disease. Post-exposure therapeutic approaches for PPR infections are not mentioned much in the literature. However, treatment of affected animals by administration of antibiotics (long acting oxytetracycline, chlortetracycline) 18
